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1-6. (Cancelled) 
7. (Amended once) An apparatus comprising^ 



hamta. surface buildup layers disposed on a 



a package substrate having top 
Germany conductive substrate corc^^in a portion of the substrate core is exposed at 
a ton surface of the package subsfaafe for attachment of a heat^readgr. 





8 . The apparatus of claim 7, whereii 
extends around the perimeter of the top 



the exposed portion of the substrate core 



s uface buildup layers. 



9. 



The apparatus of claim 7, whereii . the substrate core is made of metal. 



I 



10. An apparatus comprinng: 

a package substrate having top and bottom^rface buildup layers disposed on a 

theraially conductive substrate core; 

an integrated circuit having a top s/face and a backside surface, the integrated 
circuit mounted on a first surface of tj^ackage substrate with the top surface of the 
integrated circuit facing the packag^bstrate; and 

a heat spreader theimallY4miected to the substrate core, abottom surface of the 
heat sp reader thermally coupj^ to the backside surface of the integrated circuit 
11. The jg)paratus of claim 10. wherlin the heat spreader is Ihemially coupled to a 



perimeter portion of the substrate core. 
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12. The apparatus of claim 10, where 



il the heat spreader is soldered to the substrate 



core. 



1 3 . The apparatus of claim 1 0, where 



n the heat spreader is made of metal. 



14 



The apparatus of claim 10, wher^n the substrate core is made of metal. 



15. The apparatus of claim 10, comp ising a thermal interface material disposed 
between the backside surfepe of the integrated circuit and the bottom surface of the heat 
Spreader. 

16. The apparatus of claim 10,comijrising a heat sink attached to a top surface of the 
heat spreader. 

17. -nie apparatus of claim 16, com] )rising a fan attached to the heat sink. 

18. The apparatus of claim 10, wheipin the integrated circuit is mechanically and 
electrically coupled to the package sub^rate by a plurahty of solder bump 
interconnections. 

19. The apparatus of claim 18, comj arising a printed circuit board, wherein the 
package substnite is mounted on the prihted circuit board. 

20. The apparatus of claim 19, wherL the package substrate is mechanically and 
electrically coupled to the printed circuitjjoard by a pluraUty of solder bump 
interconnections. 



i^a.. >ii>l m. ..Id** 



21. (Amaided once) An ^parafus con^rising: 
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a 



package substrate having top and bottom surfecy buildup layers disposed on a 



thermally conductive substrate core; 

at least two integrated circuits having top suifeces and backside surfaces, the 
integrated circuits mounted on a first surface of^e package substrate with the top 
surfaces of the integrated circuits facing thep&ckage substrate; and 

a heat spreader themially coupled tfeie substrate core, wherein a surface of the 
heat spreader is thermaUy connected to>fhe backside surfaces of the at least two integrated 
circuits. 




22. The apparatus of claim 21, coi|aprising one or more c^acitors mounted on a top 
surface of the package substrate. 



23. 



core. 



The apparatus of claim 21, whAein the heat spreader is soldered to the ^ubstrate 



REMARKS 



Claims 7-8, 10-13, 15 and 18-20 have been rejected under 35 USC 102(b) as 

* i 

being anticipated by U.S. patent no. 6,1 1 8,177 ("Lischner"). 

! 

Claims 9, 14 have been rejected under 35 USC 103(a) as being unpatentable over 

f 
I 

Lischner in view of U.S. patent no. 6,178,093 ("Bhatt"). 

Claims 16-17 have been rejected under 35 USC 103(a) as being unpat^itable over 

I 

Lischner in view of U.S. patent no. 6,229^04 ("Hembree"). j 
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